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Abstract  
The purpose of this study is to analyze the participants in terms of their ability to estimate speed and distance. ADV 
computerized test developed by RQ Plus, is designed as a dynamic model consisting of sequences showing the evolution of three 
goals on three concentric orbits. The study involved a total of 96 subjects - practitioners of individual sports (tennis, gymnastics, 
karate, taekwondo), team sports (football, handball, basketball) and non-practitioners. Using one-way ANOVA has proven 
significant differences in the ratio (p < 0.05) between subjects concerning the performance achieved when measuring speed and 
distance. 
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1. Introduction  
     Skills represent the instrumental-operational subsystem of the personality. Their definition should emphasize the 
aspect of efficiency (functionality), yield, as well as the procedural aspect, which refers to the structure of an ability. 
The level of abilities is determined by the innate ensemble of potentialities and the conditions under which these can 
be actived: if the environment does not stimulate the transformation of latent potentialities into active ones, these 
can remain undefined, virtual and can even be lost. Predispositions are polyvalent and can develop into different 
skills. For example, kinesthetic discriminative sensitivity is necessary for both a violinist  as well as a tennis player. 
The complex ability required to practice a certain activity is in fact the result of a system consisting of native 
predisposition, environment and education. Literature review states the importance, in sport, of a good perception of 
moving objects and a good estimation of the space and distance. Estimating speed and distance falls under the skills 
category called "hard skills" (Fleishman, 1992). Besides the psychomotor skills and sensory/perceptual ones, in the 
"hard skills" category there are also cognitive and physical skills. Fleishman believes that there are many factors that 
concur to the formation of a  psychomotor ability: control precision, multiple coordination,  orientation or 
spatial-motor ability, reaction time, the speed of arm movements, hand-arm accuracy, manual dexterity, finger 
dexterity, speed of finger movement, controlled or predictive tracking. Piaget (1946) has focused his attention on the 
moment when the perceptual invariant appears in children. Thus, under the age of 8-9 years, an object is perceived 
as being faster than another if it preceedes it in time or space (the intuition of speed is ordinal). Later the child will 
understand that an increased distance between two objects moving on the same trajectory,  indicates that the first 
object is faster, while reducing the distance between them means that the second object is faster. The process that 
implies order perception of two moving objects and the distance between them, was called by Piaget, hiperordinal.  
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Several researchers have found evidences that 4 month year old children can perceive the three-dimensional shape 
of moving objects (Arterberry & Yonas, 1988, Kellman 1984, Kellman & Short, 1987, Owsley, 1983; Yonas, 
Arterberry, & Granrud, 1987), but infants show no evidence of perceiving the three-dimensional shape when shown 
a sequence of static images representing a moving object (Kellman, 1984). Physical movement involves both spatial 
perception and temporal perception. Among the spatial properties of motion we may consider: direction of 
movement (from top to bottom or bottom to top, from left to right or right to left, forward or backward), motion 
shape (circular, curved, straight); greater or shorter distance that the object travels; as temporal properties of the 
movement we emphasize: rhythm and sequencing. Depth and distance perception, togheter with other skills 
(distance and peripheral view) fall under the category of sensory/perceptual skills. When perceiving the distance to a 
certain object, an important role plays the retinal image size, the presence or absence of reference points, structural 
details, colour particularities. 
2. Organizationa of the research  
     The present research is descriptive and has been conducted as a monitoring and evaluating process. 
2.1. Scope  
     Investigation of speed and distance estimations for athletes practicing individual sports (tennis, gymnastics, 
karate, taekwondo), team sports (football, handball, basketball) and  systematic physical 
activities. 
2.2. Subjects  
     A total of 96 subjects participated in the study, 60 boys and 36 girls, divided as follows: 32 practitioners of 
individual sports (tennis, gymnastics, karate, taekwondo), 32 practitioners of team sports (football, handball, 
basketball) and 32 participants who do not conduct systematic physical activities; all aged between 20 and 24. The 
three groups of participants consist of the same number of male and female subjects. 
2.3. Methods 
     Observation, conversation, test - test of speed and distance ADV appreciation of the battery of tests 
PSISELTEVA developed by RQ Plus. 
2.3.1. Description and development 
 
     The test sample is designed as a dynamic model consisting of sequences showing the evolution of three goals on 
three concentric orbits and by producing predetermined and time limited answers when the stimulus-signal occurs.   
 
     The test is conducted on three levels of difficulty and aims to measure speed and distance. Completing this task 
also requires: stability of attention, the ability to form spatial- topographic representations, self-control ability.  
 
     A red circulates on the orbit of each of the six circles. Three of them are moving clockwise (targets) and three of 
them counterclockwise with different speeds. At predetermined intervals the three targets will simultaneously be in 
estimate the occurence of this 
moment and to take action only when all three targets are in the same spot. The answer device is represented by a 
desk with four buttons. When the three targets are aligned horizontally on the left hand side of the image (situation 
which requires the occurrence of a stimulus-signal) the left button is activated and when the three targets are aligned 
horizontally on the right hand side of the image (situation which requires the occurrence of a stimulus-signal) the 
right button is activated. It is requied to complete the task on three levels of difficulty, so that for level 2 the circles 
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will disappear and for level 3 the space delimitation will dissapear. While switching from one level to another the 
subject will continue to act as if these would be visible. 
2.3.2. Test results 
 
     - C. (correctly aligned left / right) - number of situations in which the three targets are aligned on each level of 
difficulty; 
     - E. (errors left / right)  number of wrong answers for level of difficulty; 
     - A. (anticipated left / right) - number of responses emitted before all three targets are in the same delimited 
common space for each level of difficulty; 
     - Q. (delayed left / right) - number of responses emitted immediately after one of the three targets has left the 
delimited common space for each level of  difficulty;      
     - O. (omissions left / right) - number of stimulus situations for which no response was emitted for each level of 
difficulty;       
     - Cadv (speed and distance evaluation coefficient) expresses a qualitative measure statistically calculated as the 
correlation between the scores obtained for the test (correct, errors, anticipated, delayed, omissions) and the total 
number of stimuli. 
3. Results 
     In order to determine the relationship between the type of sport practiced and the corresponding performance 
level, when estimating speed and distance, the unifactorial variance analysis procedure (one-way ANOVA) was 
used. The preliminary data analysis emphasized that for the coefficient of speed and distance estimation, no extreme 
values were detected, for each group of subjects analyzed (figure number 1): practitioners of individual sports 
(tennis, gymnastics, karate, taekwondo), practitioners of team sports (football, handball, basketball) and non-
practitioners (non systematic physical activities). 
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Figure 1. Extreme values  speed and distance estimation 
 
     The below table contains the division model of the sample groups, such as averages and standard deviations for 
the coefficient of speed and distance evaluation. 
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Table 1. Descriptive Statistics Cadv evaluation of speed and distance_ADV 
 
Participants                   Mean                 Std. Deviation                N 
individual                      67,244                     16.226                          32    
team                              56,113                     15,723                          32 
non-practitioners          44,091                      18,042                         32 
Total                              55,816                     19,056                         96 
 
      The necessary conditions for the technique ANOVA simple (one-way) are fullfiled: 
     - there is only one dependent variable which is quantitative; 
     - there is only one independent variable, which is nominal and has at least three levels/stages;  
     - dependent variable is normally distributed (Shapiro-Wilk test, p > 0.05), variances of the dependent variable 
must be relatively equal for each of the groups under comparison (the value of the significance threshold for the 
Levene test exceeds the accepted p = 0.05  table number 2) 
 
Table 2. Test of Homogeneity of Variances Cadv_evaluation of speed and distance_ADV 
 
Levene Statistic                 df1                     df2                      Sig     
    ,313                                 2                       93                      ,732 
 
Table 3. ANOVA Cadv evaluation of speed and distance_ADV 
                                         Sum of Squares                    df                     Mean Square                     F                        Sig.       
Between Groups                 8581,306                              2                       4290,653                      15,397                    ,000 
Within Groups                  25915,621                            93                         278, 663 
Total                                  34496,927                           95                     
 
     Table number 3 (ANOVA table) presents the results for test F, whose value is 15.397, for a threshold p = 0.000 < 
p = 0.05. Thus, the performance of speed and distance varies significantly depending on the type of sport. 
Furthermore, the analysis highlights that there are differences between the average of groups, which can be paired as 
below: 
Table 4. Multiple Comparisons Cadv_evaluation of speed and distance_ADV 
Bonferroni 
(I ) participants         (J) participants                            Mean                                      .                                                 95% Confidence Interval     
                                                                               Difference (I-J)               Std. Error                Sig.                  Lower Bound         Upper Bound     
individual                    team                                         11,131*                        4,173                    ,027                         ,957                       21,306 
                                    non-practitioners                      23,153*                        4,173                    ,000                     12,978                       33,328  
team                            individual                                 11,131*                        4,173                    ,027                    -21,306                          -,957 
                                    non-practitioners                      12,022*                        4,173                    ,015                        1,847                      22,197 
non-practitioners        individual                                  23,153*                        4,173                    ,000                   -33,328                      -12,978 
                                     team                                         12,022*                        4,173                    ,015                   -22,197                        -1,847 
 *. The mean difference is significant at the ,05 level. 
 
     Significant differences concerning the performance in the estimation of speed and distance were revealed 
between the following groups: individual-team, individual-non-practitioners and team-non-practitioners. Size index 
 (which reduces what is considered to be a tendency to "overestimate the effect size  by eta squared 
index) = 0.57. This means that 57% of the variance (dispersion) in the dependent variable is explained by the 
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independent variable variance. We can say that there is a strong relationship between the performance aquired when 
evaluating speed and distance and the physical activity/ type of sport performed.  
4. Conclusions 
     Statistically speaking, data processing and analysis reveals significant differences in the values of the estimation 
coefficient of speed and distance (qualitative measure statistically calculated by the correlation of test scores  
correct, errors, anticipated, delayed, omissions, total number of stimuli) between samples of subjects of this 
research: practitioners of certain individual sports (tennis, gymnastics, karate, taekwondo), team sports (football, 
handball, basketball) and participants who do not conduct systematic physical activity (non-practitioners).   
     On the other hand, the research reveals that athletes practicing individual sports (tennis, gymnastics, karate, 
taekwondo) register considerably higher performances when estimating speeds and distances (ADV) than other 
athletes practicing team sports (football, handball, basketball) or non-practitioners of sports. Also the athletes 
practicing team sports (football, handball, basketball) register considerably higher performances than the people 
who do not conduct systematic physical activities. The results of the research can be influenced by physical and 
mental state of the subject during testing (fatigue, affective-motivational factors) which may cause variations in 
motor responses. Observation and conversation as research methods support the value of our research, focused on 
the assessment of speed and distance.  
     Practising sports systematically can be an effective way to develop certain skills and abilities such as: speed 
estimation, distance estimation, stability of attention, ability to form spatial topographic representations, self-control. 
These are directly linked to the increase of personal efficiency and performance both in sports as well as in general 
in any other socio-professional activity.  
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